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DETAILED ACTION 

This Office Action is in response to Election filed December 18, 2009. 

Election/Restrictions 

1 . Applicants' election without traverse of Species IV in the reply filed on December 
18, 2009 is acknowledged. Claims 23 and 25 are withdrawn from further consideration 
as being drawn to a nonelected Species. 

Specification 

2. The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

Claim Objections 

3. Claims 1 , 6, 22 and 24 are objected to because of the following informalities: on 
line 8 of claims 1 and 22, and on line 9 of claims 6 and 24, "group III nitride" should be 
inserted before "semiconductor multilayer film". Appropriate correction is required. 

Claim Rejections - 35 USC §112 

4. The following is a quotation of the first paragraph of 35 U.S. C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

5. Claims 22 and 24 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the written description requirement. The claims contain subject matter 
which was not described in the specification in such a way as to reasonably convey to 
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one skilled in the relevant art that the inventors, at the time the application was filed, 
had possession of the claimed invention. Regarding claims 22 and 24, Applicants did 
not originally disclose a specific range of a dislocation density of the group III nitride 
semiconductor multilayer film directly on the mask. 

6. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

7. Claims 22 and 24 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. Regarding claims 22 and 24, it is not clear how the 
group III nitride semiconductor multilayer film may have a dislocation density directly on 
the mask of 1 * 10 7 /cm 2 or less when the mask has a polycrystalline material deposited 
on a surface thereof, which suggests that the polycrystalline material is formed on the 
mask, as shown in Fig. 4 of current Application. In other words, do Applicants claim that 
the group III nitride semiconductor multilayer film has a dislocation density directly on a 
side surface of the mask of 1 x l0 7 /cm 2 or less or do Applicants claim that the group III 
nitride semiconductor multilayer film has a dislocation density directly on the 
polycrystalline material of 1 * 10 7 /cm 2 or less? 

Claim Rejections - 35 USC § 103 

8. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 



Application/Control Number: 1 0/537,61 1 Page 4 

Art Unit: 2815 

the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

9. Claims 1-4, 6-9, 11, 22 and 24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kim et al. (US 2003/0067953) in view of Motoki et al. (US 
2003/0145783). 

Regarding claim 1 , Kim et al. disclose a nitride semiconductor substrate (portion 
of Fig. 3) comprising a group III nitride semiconductor substrate (100) (line 7 of [0033]), 
a mask (114) (line 3 of [0033]) formed over the group III nitride semiconductor substrate 
(100), and a group III nitride semiconductor multilayer film (composite layer of 102-1 12) 
formed above the mask (114), wherein the mask (114) has a polycrystalline material 
(1 1 6) (AIGaN, lines 5-7 of [0034]) deposited on a surface thereof, wherein a part of the 
mask (114) is not covered with the group III nitride semiconductor multilayer film 
(composite layer of 1 02-1 1 2). 

Kim et al. differ from the claimed invention by not showing that the group III 
nitride semiconductor substrate has a dislocation density in a vicinity of a surface 
thereof of 1 * 1 0 7 /cm 2 or less. 

Motoki et al. disclose a group III nitride semiconductor substrate (Fig. 10(5)) 
having a dislocation density in a vicinity of a surface thereof of less than 1 x l0 7 /cm 2 
(lines 7-8 of [0316]). 

Since both Kim et al. and Motoki et al. teach a group III nitride semiconductor 
substrate, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made that the group III nitride semiconductor substrate disclosed by Kim 
et al. may have a low dislocation density as disclosed by Motoki et al., because the 



Application/Control Number: 1 0/537,61 1 Page 5 

Art Unit: 2815 

combined nitride semiconductor substrate could be used for improving device 
characteristics due to low dislocation density of the substrate. Further, the claim is 
prima facie obvious without showing that the claimed range of a dislocation density 
achieves unexpected results relative to the prior art range. In re Woodruff, 16 USPQ2d 
1935, 1937 (Fed. Cir. 1990). See also In re Huang, 40 USPQ2d 1685, 1688 (Fed. Cir. 
1996) (claimed ranges of a result effective variable, which do not overlap the prior art 
ranges, are unpatentable unless they produce a new and unexpected result which is 
different in kind and not merely in degree from the results of the prior art). See also In 
re Boesch, 205 USPQ 215 (CCPA) (discovery of optimum value of result effective 
variable in known process is ordinarily within skill of art) and In re Alter, 105 USPQ 233 
(CCPA 1955) (selection of optimum ranges within prior art general conditions is 
obvious). 

Regarding claims 2 and 4, Kim et al. further disclose that the polycrystalline 
material (AIGaN) is formed from a material containing aluminum and nitrogen as 
essential elements (claim 2), and the mask (1 1 4) is provided on the surface of the group 
III nitride semiconductor substrate (100) (claim 4). 

Regarding claim 3, Kim et al. in view of Motoki et al. differ from the claimed 
invention by not showing that voids are formed on the surface of the mask having the 
polycrystalline material. 

Motoki et al. further disclose that voids (voluminous defects in voluminous defect 
accumulating region H in Fig. 5(a)(3)) are formed on a surface of a mask (23) having a 
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polycrystalline material ([0183], lines 7-9 of [0299], lines 1-3 of [0420], and lines 11-13 
of [0427]). 

Since both Kim et al. and Motoki et al. teach a group III nitride semiconductor 
substrate, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made that the group III nitride semiconductor substrate disclosed by Kim 
et al. in view of Motoki et al. may comprise voids formed on the surface of the mask 
having the polycrystalline material as disclosed by Motoki et al., because voids would 
be formed on a mask while growing a single crystal nitride semiconductor layer due to 
imperfect growth of a single crystal nitride semiconductor layer on an amorphous or 
polycrystalline material. 

Regarding claim 6, Kim et al. disclose a nitride semiconductor device (Fig. 3) 
comprising a group III nitride semiconductor substrate (100) (line 7 of [0033]), a mask 
(1 1 4) (line 3 of [0033]) formed over the group III nitride semiconductor substrate (1 00), 
and a group III nitride semiconductor multilayer film (composite layer of 102-1 12) 
formed above the mask (1 1 4), the group III nitride semiconductor multilayer film 
including an active layer (108) (line 25 of [0033]), wherein the mask (114) has a 
polycrystalline material (116) (AIGaN, lines 5-7 of [0034]) deposited on a surface 
thereof, wherein a part of the mask (114) is not covered with the group III nitride 
semiconductor multilayer film (composite layer of 1 02-1 1 2). 

Kim et al. differ from the claimed invention by not showing that the group III 
nitride semiconductor substrate has a dislocation density in a vicinity of a surface 
thereof of 1 * 1 0 7 /cm 2 or less. 
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Motoki et al. disclose a group III nitride semiconductor substrate (Fig. 10(5)) 
having a dislocation density in a vicinity of a surface thereof of less than 1 x l0 7 /cm 2 
(lines 7-8 of [0316]). 

Since both Kim et al. and Motoki et al. teach a group III nitride semiconductor 
substrate, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made that the group III nitride semiconductor substrate disclosed by Kim 
et al. may have a low dislocation density as disclosed by Motoki et al., because the 
combined nitride semiconductor substrate could be used for improving device 
characteristics due to low dislocation density of the substrate. Further, the claim is 
prima facie obvious without showing that the claimed range of a dislocation density 
achieves unexpected results relative to the prior art range. In re Woodruff, 16 USPQ2d 
1935, 1937 (Fed. Cir. 1990). See also In re Huang, 40 USPQ2d 1685, 1688 (Fed. Cir. 
1996) (claimed ranges of a result effective variable, which do not overlap the prior art 
ranges, are unpatentable unless they produce a new and unexpected result which is 
different in kind and not merely in degree from the results of the prior art). See also In 
re Boesch, 205 USPQ 215 (CCPA) (discovery of optimum value of result effective 
variable in known process is ordinarily within skill of art) and In re Aller, 105 USPQ 233 
(CCPA 1955) (selection of optimum ranges within prior art general conditions is 
obvious). 

Regarding claims 7, 9 and 1 1 , Kim et al. further disclose that the polycrystalline 
material (AIGaN) is formed from a material containing aluminum and nitrogen as 
essential elements (claim 7), the mask (114) is provided on the surface of the group III 
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nitride semiconductor substrate (100) (claim 9), and the mask (114) is provided in a 
vicinity of a device separating groove (either groove on both sides) of the nitride 
semiconductor device (Fig. 3) (claim 1 1 ). 

Regarding claim 8, Kim et al. in view of Motoki et al. differ from the claimed 
invention by not showing that voids are formed on the surface of the mask having the 
polycrystalline material. 

Motoki et al. further disclose that voids (voluminous defects in voluminous defect 
accumulating region H in Fig. 5(a)(3)) are formed on a surface of a mask (23) having a 
polycrystalline material ([0183], lines 7-9 of [0299], lines 1-3 of [0420], and lines 11-13 
of [0427]). 

Since both Kim et al. and Motoki et al. teach a group III nitride semiconductor 
substrate, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made that the group III nitride semiconductor substrate disclosed by Kim 
et al. in view of Motoki et al. may comprise voids formed on the surface of the mask 
having the polycrystalline material as disclosed by Motoki et al., because voids would 
be formed on a mask while growing a single crystal nitride semiconductor layer due to 
imperfect growth of a single crystal nitride semiconductor layer on an amorphous or 
polycrystalline material. 

Regarding claim 22, Kim et al. disclose a nitride semiconductor substrate (portion 
of Fig. 3) comprising a group III nitride semiconductor substrate (1 00) (line 7 of [0033]), 
a mask (114) (line 3 of [0033]) formed over the group III nitride semiconductor substrate 
(100), and a group III nitride semiconductor multilayer film (composite layer of 102-112) 
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formed above the mask (114), wherein the mask (114) has a polycrystalline material 
(116) (AIGaN, lines 5-7 of [0034]) deposited on a surface thereof. 

Kim et al. differ from the claimed invention by not showing that the group III 
nitride semiconductor substrate has a dislocation density in a vicinity of a surface 
thereof of 1 x 10 7 /cm 2 or less, and the group III nitride semiconductor multilayer film has 
a dislocation density directly on the mask of 1 * 10 7 /cm 2 or less. 

Motoki et al. disclose a group III nitride semiconductor substrate (Fig. 10(5)) 
having a dislocation density in a vicinity of a surface thereof of less than 1 * 10 7 /cm 2 
(lines 7-8 of [0316]). 

Since both Kim et al. and Motoki et al. teach a group III nitride semiconductor 
substrate, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made that the group III nitride semiconductor substrate disclosed by Kim 
et al. may have a low dislocation density as disclosed by Motoki et al., because the 
combined nitride semiconductor substrate could be used for improving device 
characteristics due to low dislocation density of the substrate. Also, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made that the 
group III nitride semiconductor multilayer film may have a dislocation density on the 
mask of 1 * 10 7 /cm 2 or less, because a reduced dislocation density would improve 
performance of the semiconductor light emitting device. Still further, the claim is prima 
facie obvious without showing that the claimed range of a dislocation density achieves 
unexpected results relative to the prior art range. In re Woodruff, 16 USPQ2d 1935, 
1937 (Fed. Cir. 1990). See also In re Huang, 40 USPQ2d 1685, 1688 (Fed. Cir. 1996) 
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(claimed ranges of a result effective variable, which do not overlap the prior art ranges, 
are unpatentable unless they produce a new and unexpected result which is different in 
kind and not merely in degree from the results of the prior art). See also In re Boesch, 
205 USPQ 215 (CCPA) (discovery of optimum value of result effective variable in 
known process is ordinarily within skill of art) and In re Aller, 105 USPQ 233 (CCPA 
1955) (selection of optimum ranges within prior art general conditions is obvious). 

Regarding claim 24, Kim et al. disclose a nitride semiconductor device (Fig. 3) 
comprising a group III nitride semiconductor substrate (100) (line 7 of [0033]), a mask 
(114) (line 3 of [0033]) formed over the group III nitride semiconductor substrate (100), 
and a group III nitride semiconductor multilayer film (composite layer of 102-1 12) 
formed above the mask (1 1 4), the group III nitride semiconductor multilayer film 
including an active layer (1 08) (line 25 of [0033]), wherein the mask (114) has a 
polycrystalline material (116) (AIGaN, lines 5-7 of [0034]) deposited on a surface 
thereof. 

Kim et al. differ from the claimed invention by not showing that the group III 
nitride semiconductor substrate has a dislocation density in a vicinity of a surface 
thereof of 1 * 10 7 /cm 2 or less, and the group III nitride semiconductor multilayer film has 
a dislocation density directly on the mask of 1 * 10 7 /cm 2 or less. 

Motoki et al. disclose a group III nitride semiconductor substrate (Fig. 10(5)) 
having a dislocation density in a vicinity of a surface thereof of less than 1 * 10 7 /cm 2 
(lines 7-8 of [0316]). 
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Since both Kim et al. and Motoki et al. teach a group III nitride semiconductor 
substrate, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made that the group III nitride semiconductor substrate disclosed by Kim 
et al. may have a low dislocation density as disclosed by Motoki et al., because the 
combined nitride semiconductor substrate could be used for improving device 
characteristics due to low dislocation density of the substrate. Also, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made that the 
group III nitride semiconductor multilayer film may have a dislocation density on the 
mask of 1 x 10 7 /cm 2 or less, because a reduced dislocation density would improve 
performance of the semiconductor light emitting device. Still further, the claim is prima 
facie obvious without showing that the claimed range of a dislocation density achieves 
unexpected results relative to the prior art range. In re Woodruff, 16 USPQ2d 1935, 
1937 (Fed. Cir. 1990). See also In re Huang, 40 USPQ2d 1685, 1688 (Fed. Cir. 1996) 
(claimed ranges of a result effective variable, which do not overlap the prior art ranges, 
are unpatentable unless they produce a new and unexpected result which is different in 
kind and not merely in degree from the results of the prior art). See also In re Boesch, 
205 USPQ 215 (CCPA) (discovery of optimum value of result effective variable in 
known process is ordinarily within skill of art) and In re Alter, 105 USPQ 233 (CCPA 
1955) (selection of optimum ranges within prior art general conditions is obvious). 

Response to Arguments 

10. Applicants' arguments with respect to claims 1 and 6 have been considered but 
are moot in view of the new ground of rejection. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JAY C. KIM whose telephone number is (571) 270- 
1620. The examiner can normally be reached on 7:30 AM - 5:00 PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kenneth Parker can be reached on (571) 272-2298. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/J. KV 

Examiner, Art Unit 2815 
January 28, 2010 
/Kenneth A Parker/ 

Supervisory Patent Examiner, Art Unit 2815 



